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摘  要 
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摘  要 
据政府间气候变化专门委员会（IPCC）估计，未来二十年全球平均气温将













1. 夏季高温环境中对秋茄进行增温 2 ºC 处理，其成熟叶片由于非气孔限制，
从而导致光合速率下降，基径和株高增长缓慢，秋茄生长受到显著抑制。 
2. 夏季高温环境中对拉贡木进行增温 2 ºC 处理，拉贡木株高、基径、相对



















































    According to the report of Intergovernmental Panel on Climate Change (IPCC), 
an increase of about 0.2 ºC per decade is projected for the next two decades. Global 
average temperature will rise approximately 2 ºC in the next 100 years. Global 
warming caused sea-level rise because of the thermal expansion of ocean itself and 
the melting of glaciers, ice caps and polar ice sheets. According to State Oceanic 
Adminitration (SOA), the country’s overall sea level will rise approximately 30 mm in 
the next 100 years. Mangroves distribute in the intertidal zones of tropical and 
sub-tropical regions. They are facing the challenges of global climate change, 
including both air warming and sea-level rise. Furthermore, the synergistic effects of 
global warming and sea-level rise are always influenced the growth of mangroves. 
Kandelia obovata, a widely distributed and the most cold-resistant species in 
China, is commonly used for mangrove afforestation in southeastern coast of China. 
Laguncularia racemosa, which was introduced into China from Mexico in 1999, is 
also widely used in mangrove reforestation project in recent years due to its rapid 
growth and strong environmental resistance. 
In order to explore the effects of global climate change on mangroves, mesocosm 
manipulated experiments of air warming-tidal inundation system was set up in 
greenhouse to mimick air warming and sea-level rise in the process of global climate 
change in the next 100 years. We aimed to assess the growth and ecophysiological 
responses of K. obovata and L. racemosa seedlings influenced by warming and 
sea-level rise. The results are as the followings: 
1. In summer, the activity of mesophyll cells of K. obovata was suppressed by 
warming (+2 ºC), resulting in declines of photosynthetic rates and slower increase of 
basal stem diameter and height. The growth of K. obovata was significantly inhibited 
by warming in summer. 
2. Warming (+2 ºC) in summer had insignificantly effects on the height, basal 
















seedlings. However, the growth of seedlings was increased by warming in autumn, 
implying the well-developed high temperature resistance of L. racemosa due to its 
tropical origination. 
3. The photosynthetic rates of L. racemosa leaves were significantly higher than 
those of K. obovata in summer. However, they were notably decreased in winter, 
which were similar to those of K. obovata leaves. The leaves of K. obovata showed no 
differences in photosynthetic capacity between summer and winter. The Fv/Fm values 
of K. obovata leaves were significantly higher than those of L. racemosa, indicating a 
better cold tolerance of K. obovata than L. racemosa. 
4. In the present study, sea-level rise treatment was mimicked by prolonging 
inundation period to mangrove seedlings. The influence of inundation period on    
K. obovata and L. racemosa seedlings occured mainly during the rapid growing 
periods during summer. Sea-level rise reduced the seedling height and the biomass 
allocated to roots of L. racemosa seedlings. L. racemosa maintained relative higher 
growth rates through higher nutrient uptake rates of roots. While, sea-level rise 
promoted the growth of basal stem diameter of K. obovata and more biomass 
allocated to stems, which might release the stems and leaves away from the anaerobic 
environment. These, to a certain extent, reflected the different responsing strategies of 
K. obovata and L. racemosa when facing stronger inundation stress.   
In conclusion, K. obovata is an outstanding cold-tolerant species, but not 
resistant to high temperature in summer. As the global climate warming, especially in 
lower latitude areas, the high temperature in summer may become a key limitation to 
the growth of K. obovata. L. racemosa hosts a well-developed resistacne to high 
temperature, and can effectively adapt to global climate warming particularly in lower 
latitude areas. Thus, L. racemosa is an alternative choice for mangrove afforestation 
in low latitude areas. 
  






















的[1]。从 1956 年到 2005 年，全球平均气温的变化趋势为每十年增加 0.13±0.03 ºC。
其中，南北半球显示出较大差别，并且具有季节性与区域性的差异：冬季增温幅
度大于夏季；高纬度地区增温幅度大于低纬度地区。据估计，未来二十年全球平
均气温将以每十年增加大约 0.2 ºC 的速率变暖[1]。 
全球变暖的过程促进了冰川的融化，进而导致海平面上升。但是，海平面的
上升值难以准确计算。从 1993 至 2003 年的十年当中，全球平均海平面以每年大























图 1.1 气温、海平面和北半球积雪变化（图片来源：IPCC 第四次评估报告） 
Fig 1.1 Changes in air temperature, sea level and northern hemisphere snow 






























最冷月（1 月）平均气温与水温分别为 9.8 ºC 和 10.9 ºC；引种分布北界在浙江省




10.5 ºC 和 16.0 ºC[13]。 





































升过高，也将会对红树植物带来不利影响。一般来说，植物可在 10-35 ºC 的温度
下正常地进行光合作用，25-30 ºC 最适宜，超过 35 ºC 光合作用下降，40-50 ºC
时即完全停止[22]。高温对光合作用的主要限制是影响电子传递过程[23]和 Rubisco
的活化[24]，从而抑制叶肉细胞的光合活性[25]。红树植物的叶面光合作用最适温
度为 28-32 ºC；而当叶面温度达到 38-40 ºC 时，叶片光合作用停止[26, 27]。当气温





























Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
